Introduction {#Sec1}
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There is mounting evidence that a new onset of altered sense of smell or taste is strongly related to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. The prevalence of self-reported smell or taste impairment in patients with coronavirus disease 2019 (COVID-19) ranges from 11 to 87% in severe and mild-moderate cases, respectively \[[@CR1], [@CR2]\]. Moreover, the objective evaluation of the sense of smell showed that self-reporting surveys may even underestimate the prevalence of anosmia in COVID-19 patients \[[@CR3], [@CR4]\].

According to World Health Organization (WHO) recommendation, patients testing positive for SARS-CoV-2 and having mild illness and no risk factors can be managed at home, as long as they can be followed up and cared for by family members \[[@CR5]\].

In our region, following the recommendations of the European Centre for Disease Prevention and Control \[[@CR6]\], household contacts of SARS-CoV-2-positive subjects are placed in self-isolation for 14 days with daily monitoring for COVID-19 symptoms, including fever of any grade, cough or difficulty breathing, with nasopharyngeal and throat swabs being performed only in subjects that develop these symptoms.

However, a substantial proportion of SARS-CoV-2 infections may be asymptomatic or paucisymptomatic \[[@CR7]\] with the sudden onset of the loss of sense of smell or taste reported as isolated symptom in 3% of cases \[[@CR8]\].

To better estimate the burden of smell and taste impairment during COVID-19 pandemic, we searched for the prevalence of these symptoms in subjects at high risk for SARS-CoV-2 infection, i.e. household contacts of mildly symptomatic home-isolated SARS-CoV-2-positive patients.

Methods {#Sec2}
=======

We previously reported the prevalence of loss of the sense of smell or taste as well as other COVID-19 symptoms in a case series of 202 home-isolated mildly symptomatic confirmed cases of SARS-CoV-2 infection \[[@CR8]\].

All these patients and an additional 27 other subjects with PCR-positive SARS-CoV-2 infection residents in Treviso province, Italy, were contacted during March and April 2020, to record symptoms and their evolution. During telephone interviews, home-isolated patients were questioned regarding the presence of adult (≥ 18 years) home-isolated household contacts. Consenting household contacts were then themselves asked about the presence of COVID-19-related symptomatology, as well as about new onset of smell or taste impairment. To reduce respondent burden, we omitted to address the intensity and the timing of the onset of smell or taste loss in respect to other symptoms.

Household contacts were asked if they had undergone nasopharyngeal and throat swabs for SARS-CoV-2 detection and the testing result. All residents in Treviso province are referred to COVID-19 referral center where, according to WHO recommendations \[[@CR9]\], SARS-CoV-2 infection is searched for by real-time polymerase chain reaction (RT-PCR) in nasopharyngeal and throat swabs.

Symptom prevalence was expressed as the percentage of total patients, and 95% confidence interval (CI) was calculated using the Clopper--Pearson method. Prevalences were compared using Fisher exact test. *P* values \< 0.05 (two sided) were considered statistically significant. Statistical analyses were performed using R 3.6.

The study was conducted with the approval of the institutional ethical review board and informed consent was obtained verbally for telephone interviews.

Results {#Sec3}
=======

Of 229 mildly symptomatic COVID-19 patients, 214 (93.4%) were successfully contacted: two patients died after study enrollment due to a sudden and rapid deterioration of general conditions and additional 13 patients, of which two needed hospitalization, did not answer or refused the interview.

Among these 214 patients, 179 reported to have at least one household contact during their home isolation period, with the total number of study participant's contacts available for the interview being 296.

Table [1](#Tab1){ref-type="table"} shows symptoms experienced by 296 household contacts of home-isolated SARS-CoV-2-positive subjects according to the swab test. Overall, 74 (25.0%, 95% CI 20.2--30.3%) household contacts complained new onset of the loss of smell or taste.Table 1Symptoms in 296 household contacts of 179 home-isolated SARS-CoV-2-positive subjectsSymptomsRT-PCR for SARS-CoV-2Fisher exact testTested positiveTested negativeNot tested*n*(%)(95% CI)*n*(%)(95% CI)*n*(%)(95% CI)Total patients5418.36722.617559.1 Fever2953.7(39.6--67.4)1217.9(9.6--29.2)6537.1(30.0--44.8)*p* \< 0.001 Dry or productive cough2138.9(25.9--53.1)1014.9(7.4--25.7)3922.3(16.4--29.2)*p* = 0.008 Problems breathing1425.9(15.0--39.7)11.5(0.0--8.0)31.7(0.0--4.9)*p* \< 0.001 Altered sense of smell or taste3463.0(48.7--75.7)11.5(0.0--8.0)3922.3(16.4--29.2)*p* \< 0.001 Other symptoms2138.9(25.9--53.1)4770.1(57.7--80.7)4123.4(17.4--30.4)*p* \< 0.001 No symptoms00.0(0.0--6.6)46.0(1.7--14.6)5933.7(26.8--41.2)*p* \< 0.001*SARS-CoV-2* severe acute respiratory syndrome coronavirus 2, *RT-PCR* real-time polymerase chain reaction

Of these, 121 underwent nasopharyngeal and throat swabs to detect SARS-CoV-2 by RT-PCR: 54 household contacts tested positive for SARS-CoV-2 and 34 (63.0%, 95% CI 48.7--75.7) had loss of smell or taste, while 67 tested negative and 1 (1.5%, 95% CI 0.0--8.0) had loss of smell or taste. Thus, a new onset of altered sense of smell and taste has reported a sensitivity of 63.0% (95% CI 48.7--75.7%) and a specificity of 98.5% (95% CI 92.0--100%) in detecting COVID-19-positive patients, with a positive predictive value of 97.1% (95% CI 85.1--100%) and a negative predictive value of 76.7% (95% CI 66.4--85.2%).

Among 175 household contacts not tested for SARS-CoV-2 infection, 67 (38.3%, 95% CI 31.1--45.9%) had SARS-CoV-2-compatible symptoms, 39 (22.3%, 95% CI 16.4--29.2%) had loss of smell or taste with 7 (4.0%, 95% CI 1.6--8.1%) having loss of smell or taste in the absence of other symptoms.

Thus, the prevalence of altered sense of smell or taste was by far lower in subjects negative to SARS-CoV-2 compared to both positives (*p* \< 0.001) and non-tested cases (*p* \< 0.001).

Discussion {#Sec4}
==========

The prevalence of smell or taste impairment in household contacts of mildly symptomatic home-isolated SARS-CoV-2-positive patients was 1.5%, 22.3%, and 63.0% in subjects tested negative, non-tested, and tested positive for SARS-CoV-2 infection, respectively.

These results confirmed previously reported data showing that about two-thirds of mildly symptomatic COVID-19 patients complain of an altered sense of smell or taste \[[@CR8]\]. This is in line with experimental evidence that the transmembrane serine protease 2 and angiotensin-converting enzyme 2 (ACE2), the two key players in the binding and entry of the SARS-CoV-2 into human cells, are highly co-expressed in olfactory sustentacular cells \[[@CR10]\], thus making this a potential target for SARS-CoV-2 infection.

In our region, nasopharyngeal and throat swabs are indicated in household contacts of SARS-CoV-2-positive subjects that develop COVID-19-related symptoms. Unfortunately, due to the temporary lack of resources (either test swabs or transportation) or patients' impaired health, co-morbidities, and preferences, not all symptomatic patients have been tested. Thus, in this study, we observed that many household contacts not-tested for SARS-CoV-2 had symptoms compatible with COVID-19 and a substantial proportion complained an altered sense of smell or taste. However, 7 subjects reported only altered sense of smell or taste.

There remains a paucity of data on the risks of household transmission---although cohabiting family members are advised to maintain social distancing as the risk of transmission is thought to be high, recent reports give secondary transmission rates of 16 \[[@CR11]\]--30% \[[@CR12]\]. Our study found 54 confirmed secondary infections and 75 likely cases who were not tested, suggesting a secondary infection rate of 43%.

The fact that only a few patients in the group, tested negative for SARS-CoV-2, reported the absence of symptoms depends primarily on the selection bias as the public health indications are to perform the swab in symptomatic contacts. However, in most cases (70%), these were nonspecific symptoms that did not include fever, cough, or respiratory problems. In the United Kingdom, where only symptomatic patients are tested for SARS-CoV-2 infection, among 1,460,517 people being tested so far, as many as 1,234,054 (84.5%) tested negative \[[@CR13]\]. Conversely, the prevalence of smell or taste impairment was rare in patients tested negative, thus showing that a new onset of altered sense of smell or taste has a high positive predictive value of SARS-CoV-2 infection. This makes it a very useful marker of infection where the capacity for testing is limited.

These results must be taken cautiously, due to several study limitations: data were self-reported, based on ad hoc questions, the sample was is relatively small, and only subjects ≥ 18 years were considered.

However, this study showed that smell or taste impairment is quite common in not-tested household contacts of mildly symptomatic home-isolated SARS-CoV-2-positive patients. This should be taken into account when estimating the burden of loss of sense of smell and taste during COVID-19 pandemic. Furthermore, due to the robust association between the loss of sense of smell or taste and the SARS-CoV-2 infection as well as the possible existence of a monosymptomatic form of COVID-19 characterized by isolated smell or taste impairment, the new onset of these symptoms during COVID-19 pandemic should be considered a manifestation of SARS-CoV-2 infection until proven otherwise.
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